In myasthenia gravis (MG), autoantibodies bind to the α1 subunit and other subunits of the muscle nicotinic acetylcholine receptor (AChR). Autoimmune autonomic ganglionopathy (AAG) is an antibody-mediated neurological disorder caused by antibodies against neuronal AChRs in autonomic ganglia. Subunits of muscle and neuronal AChR are homologous. We examined the specificity of AChR antibodies in patients with MG and AAG. Ganglionic AChR autoantibodies found in AAG patients are specific for AChRs containing the α3 subunit. Muscle and ganglionic AChR antibody specificities are distinct. Antibody crossreactivity between AChRs with different α subunits is uncommon but can occur.
Introduction
Nicotinic acetylcholine receptors (AChRs) are a family of ligand-gated cation channels found throughout the central and peripheral nervous system. Every nicotinic AChR is formed by the association of five subunits of which at least two are α subunits. The α subunit contains important binding sites for acetylcholine.
The muscle-type AChR mediates neuromuscular transmission, and antibodies against the muscle AChR cause the characteristic defect in neuromuscular junction transmission and fatigable weakness in patients with myasthenia gravis (MG) (Drachman, 1994) . Neuronal nicotinic AChRs are formed from a variety of subunits homologous to those in muscle AChRs. Many of the common monoclonal antibodies against muscletype AChR recognize both muscle and neuronal nicotinic AChRs. Prior studies have defined a main immunogenic region (MIR) of the muscle AChR α1 subunit which is important for antibody binding (Tzartos et al., 1998; Tzartos and Lindstrom, 1980) . Rat monoclonal antibodies to the MIR compete with MG patient autoantibodies for binding to muscle AChR but bind to distinct epitopes (Lindstrom et al., 2008) . The MIR resides in the N-terminal extracellular domain of the AChR α1 subunit, and all AChR subunits have homologous amino acid sequences in this region. Although antibodies directed against the α1 subunit appear to be most important, MG patients may also have autoantibodies that bind to the β1, γ, δ, and ε subunits of muscle AChRs (Kostelidou et al., 2007; Ragheb et al., 2005; Sideris et al., 2007) .
Neuronal AChR serve many functions in the nervous system. In the peripheral autonomic nervous system, the ganglionic nicotinic AChR mediates fast synaptic transmission in all peripheral autonomic ganglia (sympathetic, parasympathetic and enteric ganglia). AChRs on autonomic neurons are typically composed of two α3 subunits in combination with three other AChR subunits. Although autonomic ganglia neurons can express numerous neuronal AChR subunits, including α3, α4, α5, α7, β2, and β4, the properties of the AChR at mammalian ganglionic synapses are most similar to AChRs formed by α3 and β4 subunits (Skok et al., 1999) . Transgenic mice lacking the α3 subunit have profound autonomic failure with prominent Journal of Neuroimmunology 197 (2008) 63 -69 www.elsevier.com/locate/jneuroim
